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DETAILED ACTION 

Status of Application 

Claims 21-46 are pending and presented for examination on the merit. 

Claim Objections 

1 . Claims 31 -43 are objected to because the word "electric" should be inserted 
before "power" to be consistent with the parent independent claim. 

Claim 21 is objected to because the word "or" in line 17 should be changed to 
"and a combination of to be consistent with "at least one of in line 16 and be clear. 
Appropriate corrections are required. 

Claim Rejections - 35 USC §112 

The following is a quotation of the second paragraph of 35 U.S.C. 1 12: 

The specification shall conclude with one or more claims particularly pointing out and distinctly 
claiming the subject matter which the applicant regards as his invention. 

2. Claims 39, 45, and 46 are rejected under 35 U.S.C. 112, second paragraph, as 
being indefinite for failing to particularly point out and distinctly claim the subject matter 
which applicant regards as the invention. 

Claim 39 contains the term "etc." which renders the claim indefinite because the 
claim includes elements not actually disclosed (those encompassed by "etc."), thereby 
rendering the scope of the claim(s) unascertainable. 

Claims 45 and 46 depend on a non-existing claim 47. For examination purposes, 
the instant claims are considered to depend on claim 44, respectively. 
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Claim Rejections - 35 USC § 103 

The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set 
forth in section 102 of this title, if the differences between the subject matter sought to be patented and 
the prior art are such that the subject matter as a whole would have been obvious at the time the 
invention was made to a person having ordinary skill in the art to which said subject matter pertains. 
Patentability shall not be negatived by the manner in which the invention was made. 

3. Claims 21-25, 28, 31, 32, 35-39, and 43-46 are rejected under 35 U.S.C. 
103(a) as being unpatentable over US 2002/0028171 to Goetsch et al., in view of 
US 2001/0042378 to Pfister et al. 

Regarding claim 21 , Goetsch et al. teach a fuel cell system, i.e. an electric power 
generating unit, having constituents comprising: 

(i) an ammonia storage device in the form of a container (vessel); 

and (iv) a reactor for dissociating ammonia into hydrogen and nitrogen and a 
hydrogen fuel cell for converting hydrogen into electric power (abstract; [0017]). 

Goetsch et al. do not expressly teach that the ammonia storage device (i) 
comprises an ammonia absorbing and releasing salt of the general formula: 
M a (NH 3 )nX z , wherein: M is one or more cations selected from the group consisting of 
alkali metal, alkaline earth metal, and transition metal ions, or combinations thereof, X is 
one or more anions selected from the group consisting of fluoride, chloride, bromide, 
iodide, nitrate, thiocyanate, sulphate, molybdate, and phosphate ions, a is the number 
of cations per salt molecule, z is the number of anions per salt molecule, and n is the 
coordination number of 2 to 12. Goetsch et al. also do not expressly teach (ii) means for 
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heating said container and ammonia absorbing and releasing salt for releasing 
ammonia gas. 

Pfister et al. also relate to the generation and utilization of ammonia gas and 
teach that ammonia is stored in an ammoniated metal salt having the formula MA n 
X(NH 3 ), wherein M corresponds to M of the claimed formula and is at least one metal 
selected from the group consisting of alkali metals, alkaline earth metals, scandium, 
ytterbium, the lanthanides, titanium, zirconium, hafnium, vanadium, niobium, tantalum, 
chromium, molybdenum, tungsten, manganese, technetium, rhenium, iron, ruthenium, 
osmium, cobalt, rhodium, iridium, nickel, palladium, platinum, copper, silver, gold, zinc, 
cadmium, mercury, tin, and aluminum; A corresponds to X of the claimed formula and is 
at least one ion selected from the group consisting of CI, Br, F, I, CIO3, CIO4, BF4, AICU, 
PF 6 , SbCI 6 , and SbF 6 ; n corresponds to z of the claimed formula and is from 1 to 6; and 
X corresponds to the coordination number n of the claimed formula and is from 1 to 8 
([0015-16]; Tables 1 and 2). The number of cations a of the claimed formula is 1 in the 
formula of Pfister et al. Pfister et al. also teach that ammonia alternately adsorbs and 
desorbs from the metal salt and the desorption step being accomplished by 
conventional heating methods that raise the temperature of the ammonia absorbing and 
releasing complex or by applying microwave energy where application of heat is 
undesirable ([0004]; [0011]). 

It would have been obvious to one of ordinary skill in the art at time of invention 
to have used the ammonia absorbing and releasing salt such as those disclosed in 
Pfister et al. in the electric power generation unit of Goetsch et al., motivated by the fact 
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that the skilled artisan would have looked into the prior arts for sources of ammonia and 
ways to store it in the ammonia storage device of Goetsch et al. and would have 
appreciated the metal salts of Pfister et al. that store ammonia in the solid form as 
opposed to the noxious gaseous form and alternately absorb and release ammonia 
([001 1]), which means that ammonia can be generated by heating based on demands 
of the ammonia dissociation reactor and hydrogen fuel cell. As a result, the skilled 
artisan would have also appreciated having the means for heating the container and 
ammonia absorbing and releasing salt as suggested by Pfister et al. in order to 
accomplish the release of ammonia for the electric power generation unit of Goetsch et 
al. based on demands of the ammonia dissociation reactor and hydrogen fuel cell. 

Regarding claim 44 , Goetsch et al. teach a method for producing electrical 
power, said method comprising: 

providing an ammonia storage in the form of a container (vessel); 

providing (ii) a reactor for dissociating ammonia into hydrogen and nitrogen and a 
fuel cell for converting hydrogen into electric power; and 

producing electrical power (abstract; [0017]). 

Goetsch et al. do not expressly teach that the ammonia storage device 
comprises an ammonia absorbing and releasing salt of the general formula: 
M a (NH 3 ) n X z , wherein: M is one or more cations selected from the group consisting of 
alkali metal, alkaline earth metal, and transition metal ions, or combinations thereof, X is 
one or more anions selected from the group consisting of fluoride, chloride, bromide, 
iodide, nitrate, thiocyanate, sulphate, molybdate, and phosphate ions, a is the number 
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of cations per salt molecule, z is the number of anions per salt molecule, and n is the 
coordination number of 2 to 12. Goetsch et al. also do not expressly teach providing 
means for heating said container and ammonia absorbing and releasing salt for 
releasing ammonia gas. 

Pfister et al. also relate to the generation and utilization of ammonia gas and 
teach that ammonia is stored in an ammoniated metal salt having the formula MA n 
X(NH 3 ), wherein M corresponds to M of the claimed formula and is at least one metal 
selected from the group consisting of alkali metals, alkaline earth metals, scandium, 
ytterbium, the lanthanides, titanium, zirconium, hafnium, vanadium, niobium, tantalum, 
chromium, molybdenum, tungsten, manganese, technetium, rhenium, iron, ruthenium, 
osmium, cobalt, rhodium, iridium, nickel, palladium, platinum, copper, silver, gold, zinc, 
cadmium, mercury, tin, and aluminum; A corresponds to X of the claimed formula and is 
at least one ion selected from the group consisting of CI, Br, F, I, CIO3, CIO4, BF 4 , AICU, 
PF 6 , SbCI 6 , and SbF 6 ; n corresponds to z of the claimed formula and is from 1 to 6; and 
X corresponds to the coordination number n of the claimed formula and is from 1 to 8 
([0015-16]; Tables 1 and 2). The number of cations a of the claimed formula is 1 in the 
formula of Pfister et al. Pfister et al. also teach that ammonia alternately adsorbs and 
desorbs from the metal salt and the desorption step being accomplished by 
conventional heating methods or by applying microwave energy where application of 
heat is undesirable ([0004]; [0011]). 

It would have been obvious to one of ordinary skill in the art at time of invention 
to have provided an ammonia storage comprising the claimed ammonia absorbing and 
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releasing salt and means for heating the container and ammonia absorbing and 
releasing salt for releasing ammonia gas in the method of Goetsch et al., motivated by 
the fact that the skilled artisan would have looked into the prior arts for sources of 
ammonia and ways to store it in the ammonia storage device of Goetsch et al. and 
would have appreciated the metal salts of Pfister et al. that store ammonia in the solid 
form as opposed to the noxious gaseous form and alternately absorb and release 
ammonia ([0011]), which means that ammonia can be generated by heating based on 
demands of the ammonia dissociation reactor and hydrogen fuel cell. As a result, the 
skilled artisan would have also appreciated having the means for heating the container 
and ammonia absorbing and releasing salt as suggested by Pfister et al. in order to 
accomplish the release of ammonia for the electric power generation unit of Goetsch et 
al. based on demands of the ammonia dissociation reactor and hydrogen fuel cell. 

Regarding claims 22 and 45 , Pfister et al. teach that M comprises a member 
selected from the group consisting of Li, Na, K, Cs (alkali metals), Mg, Ca (alkaline 
earth metals), V, Cr, Mn, Fe, Co, Ni, Cu, Zn, NaAl, KAI, K2Zn, CsCu ([0015]; [0021]). 

Regarding claims 23 and 46 , the limitation reciting "to saturate the ammonia 
absorbing and releasing salt with ammonia" is considered to be a function of the means 
for adding ammonia. Goetsch et al. do not expressly teach means for adding ammonia. 

Pfister et al. teach that ammonia is added back to a sorber 12, where the 
ammoniated metal salt is contained, via an evaporator 42, a pressure sensor 50, a 
check valve 46, and line 36 (Fig. 1 ; [0027-29]; [0041-44]). The evaporator 42, pressure 
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sensor 50, check valve 46, and/or line 36 constitute a means for adding ammonia that is 
capable of saturating the ammonia absorbing and releasing salt with ammonia. 

It would have been obvious to one of ordinary skill in the art at time of invention 
to have provided the claimed means for adding ammonia in the electric power 
generating unit of Goetsch et al. because Pfister et al. teach that ammonia is released 
and adsorbed via reversible heat-induced reactions such as those in Table 2 and so the 
skilled artisan would have used a means for adding ammonia to saturate the ammonia 
absorbing and releasing salt with ammonia by pushing the reversible heat-induced 
reactions toward the left side of the reactions to regenerate the fully ammoniated salts. 

Regarding claim 24 , Pfister et al. teach that the ammonia absorbing and 
releasing salt comprises Mg(NH 3 )6CI 2 (Table 1). 

Regarding claim 25 , Pfister et al. teach that the ammoniated salts form a 
sorbate/sorbent complex and the dry salts comprise a powder ([0018]; [0041]). The 
metal salts, for example, MgCI 2 , are crystals and the resulting ammoniated salts are 
expected to be crystals as well. 

Pfister et al. do not expressly teach that the salt comprises a powder of 
microcrystals. 

However, it would have been obvious to one of ordinary skill in the art at time of 
invention to have made the ammoniated salt of Pfister et al. as a powder of 
microcrystals because the skilled artisan would have appreciated that micrometer sizes 
of the ammoniated salts would help increase the surface area of the ammoniated salt, 
which is used as a sorbent. 
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Regarding claim 28 , Goetsch et al. teach that heat is generated by chemical 
reactions to provide heat for the reactor for dissociating ammonia ([0038]). 

Goetsch et al. do not expressly teach a means for heating the ammonia storage 
device comprising heat produced by chemical reactions. 

Pfister et al. teach a means for heating the ammonia absorbing and releasing salt 
comprising conventional heating methods that raise the temperature of the salt and 
microwave energy ([0004]; [001 1]). 

It would have been obvious to one of ordinary skill in the art at time of invention 
to have used the heat produced by chemical reactions to heat the ammonia storage 
device of Goetsch et al. because the skilled artisan would have appreciated using all 
available heat sources to efficiently run the electric power generating unit of Goetsch et 
al. 

Regarding claim 31 , Goetsch et al. teach that reactor for dissociating ammonia 
comprises a heterogeneous catalyst ([0026]). 

Regarding claim 32 , Goetsch et al. teach that the heterogeneous catalyst 
comprises a support and an active phase ([0029]). 

Regarding claim 36 , the limitation "wherein a fraction of the hydrogen produced 
in the reactor, unreacted hydrogen from one of the fuel cells, or a mixture thereof is 
oxidized for providing heat for heating said reactor for dissociating ammonia" is a 
process limitation that describes the intended use or function of the combustion device 
and does not impart structural limitations to the claimed apparatus. Where the prior art 
apparatus is capable of the intended use or function, the claim is met. In this case, 
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Goetsch et al. teach that a portion of the hydrogen thus produced is combusted in said 
reaction zone by an exothermic reaction, thus producing enough heat in-situ to run the 
ammonia decomposition reaction ([0015]). That is, the electric power generating unit of 
Goetsch et al. comprises the claimed combustion device capable of providing heat for 
the reactor for dissociating ammonia. 

Regarding claim 38 , the limitation "wherein a fraction of the ammonia released 
from the ammonia storage, unreacted ammonia from one of the fuel cells, or a mixture 
thereof is oxidized for providing heat for heating said reactor for dissociating ammonia" 
is a process limitation that describes the intended use or function of the combustion 
device and does not impart structural limitations to the claimed apparatus. Where the 
prior art apparatus is capable of the intended use or function, the claim is met. In this 
case, Goetsch et al. teach that ammonia oxidation also takes place during hydrogen 
combustion, which also contributes heat for the ammonia decomposition reaction 
([0037]). That is, the electric power generating unit of Goetsch et al. comprises the 
claimed combustion device capable of providing heat for the reactor for dissociating 
ammonia. 

Regarding claims 35, and 37 , the limitations "wherein a part of the hydrogen 
produced in the reactor, unreacted hydrogen from one of the fuel cells, or a mixture 
thereof is oxidized for providing heat for heating the ammonia storage device" in claim 
35 and "wherein a fraction of the ammonia released from the ammonia storage, 
unreacted ammonia from one of the fuel cells, or a mixture thereof is oxidized for 
providing heat for heating said ammonia storage device" in claim 37 are process 
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limitations that describe the intended use or function of the combustion device and do 
not impart structural limitations to the claimed apparatus. Where the prior art apparatus 
is capable of the intended use, the claim is met. In this case, Goetsch et al. teach that a 
portion of the hydrogen thus produced is combusted in said reaction zone by an 
exothermic reaction, thus producing enough heat in-situ to run the ammonia 
decomposition reaction ([0015]) and that ammonia oxidation also takes place during 
hydrogen combustion ([0037]). That is, the electric power generating unit of Goetsch et 
al. comprises a combustion device capable of oxidizing a part of hydrogen and 
ammonia to provide heat for the reactor for dissociating ammonia and the ammonia 
storage device. 

Regarding claim 39 , Goetsch et al. do not expressly teach that the constituents of 
the electric power generating unit are dimensioned to provide full balancing of the 
complete unit by dimensioning tubes, chambers, flows, insulation, temperature, etc. to 
obtain optimal output of electrical energy from the electric power generating unit. 

However, it would have been obvious to one of ordinary skill in the art at time of 
invention to have arrived at the claimed invention because the skilled artisan would 
have provided the constituents in scale for the operation conditions and best 
performance of the electric power generating unit of Goetsch et al. The skilled artisan 
would have understood that the apparatus might fall apart otherwise due to, for 
example, pressure buildup within a tube dimensioned too small for flow. 

Regarding claim 43 , the instant claim contains a recitation with respect to the 
manner (i.e. the temperature conditions) in which a claimed apparatus is intended to be 
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employed. However, since the manner of operation does not necessarily impart 
structural limitations on the claimed invention and Goetsch et al. teach all the structural 
limitations of the claim, i.e. an inner reaction chamber 10 and an outer reaction chamber 
12 of the reactor for dissociating ammonia ([0038]; Fig. 2), the manner of operation 
does not differentiate the claimed apparatus from a prior art apparatus. See MPEP § 
2114. Furthermore, the inner reaction chamber 10 is operated to dissociate most 
ammonia and produce a product stream comprising hydrogen, nitrogen, and small 
amounts of breakthrough ammonia and the outer reaction chamber 12 is operated to 
combust a last present fraction of ammonia and generate enough heat to drive both the 
reactions in the inner and outer chambers ([0038]). It is believed that the two chambers 
of Goetsch et al. are capable of the claimed operations at low and high temperatures, 
respectively. 

4. Claim 26 is rejected under 35 U.S.C. 103(a) as being unpatentable over 
Goetsch et al. and Pfister et al. as applied to claim 21 above, in view of US 
2002/0166335 to Smith et al. 

Regarding claim 26 , Pfister et al. teach that the salt makes a sorbate/sorbent 
complex that adsorbs and releases ammonia gas ([0018]). 

Pfister et al. do not expressly teach that the salt comprises a porous support 
material. 
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Smith et al. also relate to sorbate/sorbent system and teach that the sorbent 
includes a porous support material with a high pore volume and thus a high surface 
area to accommodate the absorption of large amounts of sorbate ([0026]). 

It would have been obvious to one of ordinary skill in the art at time of invention 
to have arrived at the claimed invention because the skilled artisan would have 
appreciated the structural support and large surface area provided by the porous 
support material for the salt to undergo the adsorption/desorption cycle repeatedly. 

5. Claim 27 is rejected under 35 U.S.C. 103(a) as being unpatentable over 
Goetsch et al. and Pfister et al. as applied to claim 21 above, in view of US 
3,423,574 to Tabor et al. 

Regarding claim 27 , Pfister et al. teach means of heating including conventional 
heating methods that raise the temperature of the ammonia absorbing and releasing 
salt and microwave energy ([0004]; [001 1]). 

Pfister et al. do not expressly teach that the means of heating comprises an 
electrical resistive heating device. 

Tabor et al. also relate to heating devices and disclose an electrical resistance 
heating pad (abstract). 

It would have been obvious to one of ordinary skill in the art at time of invention 
to have used an electrical resistive heating device such as that provided by Tabor et al. 
as the means of heating because the skilled artisan would have obtained expected 
results by substituting one conventionally used heating device with another. 
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6. Claims 29, 30, and 40-42 are rejected under 35 U.S.C. 103(a) as being 
unpatentable over Goetsch et al. and Pfister et al. as applied to claim 21 above, in 
view of "Microfuel processor for use in a miniature power supply" published in 
Journal of Power Sources 108 (2002) 21-27 by Holladay et al. 

Regarding claims 29, 30, 41 , and 42 , Goetsch et al. do not expressly teach the 
reactor for dissociating ammonia or the container and means for heating as part(s) of a 
micro-size electric system, respectively. 

Holladay et al. also relate to an electric power supply and teach a microscale fuel 
reformer and a miniature fuel cell for supplying power to micoelectronic devices 
(abstract; introduction, 1st paragraph). 

It would have been obvious to one of ordinary skill in the art at time of invention 
to have made dissociating ammonia or the container and means for heating part(s) of a 
micro-size electric system, motivated by the fact that the skilled artisan would have 
made the reactor for dissociating ammonia a microsclaed constituent just as the 
microfuel processor, and made other constituents including the container and means for 
heating also micro-sized parts, in order to produce a miniature power supply that 
operates at efficiencies appropriate for microelectronics as suggested by Holladay et al. 

The limitation reciting "that can be fabricated using..." in claim 29 is optional as 
indicated by the word "can." As a result, the limitation in claim 30 is also optional. 
Similarly, the limitations reciting "being that can be micro fabricated..." in claims 41 and 
42 are also optional as indicated by the word "can." Additionally, these limitations are 
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product-by-process limitations that do not impart structural limitations to the electric 
power generating unit because they are directed to the fabrication of a micro-size 
electric system, not the claimed electric power generating unit. 

Regarding claim 40 , the instant claim recites that the power generating unit of 
claim 21 comprises a unit in the form of a micro-size power source, which means that 
the micro-size unit is a part of the power generating unit of claim 21 . However, the 
specification supports that the power generating unit itself /s in the form of a micro-size 
power source ([0082]). For examination purposes, the instant claim is considered as 
described in the specification. 

Goetsch et al. do not expressly teach that the electric power generating unit is a 
unit in the form of a micro-size power source for microelectronic devices or micro- 
electro- mechanical-systems (MEMS). 

Holladay et al. also relate to an electric power supply and teach a microscale fuel 
reformer and a miniature fuel cell for supplying power to micoelectronic devices 
(abstract; introduction, 1st paragraph). 

It would have been obvious to one of ordinary skill in the art at time of invention 
to have arrived at the claimed invention because the electric power generating unit 
would be in the form of a micro-size power source for microelectronic devices as 
suggested by Holladay et al. once its constituents are fabricated on the microscale. 
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7. Claims 33 and 34 are rejected under 35 U.S.C. 103(a) as being unpatentable 
over Goetsch et al. and Pfister et al. as applied to claim 21 above, in view of US 
2003/0104936 to Mao etal. 

Regarding claims 33 and 34 , Goetsch et al. teach that the active phase 
comprises dispersed transition metals, for example, Fe, Ni, Co, and Ru ([0028]; [0029]; 
[0031]). 

Goetsch et al. do not expressly teach that the transition metals are nanoparticles. 

Mao et al. also relate to supported transition metal catalysts and teach that the 
transition metals are in the form of nanoparticles (abstract) 

It would have been obvious to one of ordinary skill in the art at time of invention 
to have used nanoparticles of transition metals in the heterogeneous catalyst of the 
reactor for dissociating ammonia in the electric power generating unit of Goetsch et al., 
motivated by the fact that Mao et al. teach that nanoparticles of the catalyst enlarges 
available surface area and therefore results in higher catalytic activity ([0006-7]; [0028- 
29]). 

Conclusion 

Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to HENG M. CHAN whose telephone number is (571)270- 
5859. The examiner can normally be reached on Monday to Friday, 9:00 am EST to 
6:00 pm EST. 
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If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Jennifer K. Michener can be reached on (571)272-1424. The fax phone 
number for the organization where this application or proceeding is assigned is 571- 
273-8300. 

Information regarding the status of an application may be obtained from the 
Patent Application Information Retrieval (PAIR) system. Status information for 
published applications may be obtained from either Private PAIR or Public PAIR. 
Status information for unpublished applications is available through Private PAIR only. 
For more information about the PAIR system, see http://pair-direct.uspto.gov. Should 
you have questions on access to the Private PAIR system, contact the Electronic 
Business Center (EBC) at 866-217-9197 (toll-free). If you would like assistance from a 
USPTO Customer Service Representative or access to the automated information 
system, call 800-786-9199 (IN USA OR CANADA) or 571-272-1000. 

/Jennifer K. Michener/ /HENG M CHAN/ 

Supervisory Patent Examiner, Art Unit 1795 Examiner, Art Unit 1795 



